Wheat and tallow increased milk production in a complementary fashion when added to a milo-based grain mix.; Dairy Day, 1994 
Introduction
Feeding to achieve near maximum function of the rumen microbial population is the first criterion that must be met to achieve maximum production from the dairy cow. Diets should contain sufficient rumen-soluble carbohydrates and protein to fulfill requirements of the rumen microbes.
In an earlier study (KAES Report of Progress 608:19), cows fed a low rumen-soluble carbohydrate (milo) produced 71.3 kg of milk daily containing 3.49% fat and 3.0% protein and exhibited a plasma urea nitrogen (PUN) level of 6.98 mM. When dietary rumen-soluble carbohydrate was increased by substituting wheat for 30% of the milo, and calorie and protein intake were held constant by the amount fed, milk output increased by 3%, milk fat percentage decreased (3.49 vs 3.36%), and milk protein and PUN percentage remained constant. When dietary rumen soluble carbohydrate was decreased by substituting fat (fancy white tallow) for a portion of the milo (equal caloric basis), milk output increased by 14%, milk fat and protein percentage remained constant, and PUN tended to increase (6.98 vs 6.68 mM).
These data suggest that a deficit of rumensoluble carbohydrate in the milo diet reduced rumen microbial activity because PUN was decreased when wheat was substituted into the diet. However, this did not have a major effect on milk output.
The increase in milk output realized from the substitution of fat calories for carbohydrate calories suggests that dietary fat is utilized more efficiently or has a positive impact on nutrient supply to the mammary gland apart from its caloric contribution. The combined data indicate that an increase in soluble carbohydrate simultaneously with the addition of fat might have an additive effect on milk output if, in fact, soluble carbohydrates stimulate rumen microbial activity and dietary fat enhances metabolic activity in favor of the mammary gland.
Procedures
Thirty-two Holstein cows averaging 90 days in milk were assigned randomly to four treatments. Treatments were balanced by pretrial milk yield, days in milk, and parity. A four by four Latin Square with 28-day periods was utilized to evaluate treatment effects. Treatments were: sorghum-milo base grain mix (S); 2) 70% sorghum-milo + 30% wheat base mix (SW); 3) sorghum-milo mix + tallow (ST); and 4) 70% sorghum-milo + 30% wheat base mix + tallow (SWT). One lb of tallow per head per day was substituted in diets on an equal caloric basis. Chopped alfalfa hay was the only forage in all diets. Diets were formulated in accordance with NRC recommendations to support a 1400 lb cow producing 80 lb of 4.0% fat, 3.2% protein milk. All cows were fed a total mixed ration twice daily (40% in A.M., 60% in P.M.).
Results
Results of this study are presented in Tables 1 and 2. In essence, the effects of increas- The substitution of fat into the milo diet (ST) depressed (P<.05) milk protein relative to the milo:wheat diet. Average daily lb of milk protein was lowest for cows fed the S diet (2.07 lb), similar for cows fed the SW (2.16 lb) and ST (2.17 lb) diets, and highest for cows fed the SWT diet (2.25 lb). Average daily lb of milk fat was lowest for the S (2.4 lb) and SW (2.4 lb) diets, slightly higher for cows fed the ST (2.51 lb) diet, and highest for cows fed the SWT diet (2.58 lb). Increasing rumen-soluble carbohydrate reduced (P<.05) PUN in the cows fed the SW diet, whereas the substitution of fat increased PUN relative to the basal milo diet. Simultaneous inclusion of fat and increase in rumen-soluble carbohydrate resulted in a PUN value similar to that of the basal diet of milo.
Conclusions
These data tend to support the concept that rumen-soluble carbohydrates have a direct positive effect on rumen microbial activity, whereas dietary fat alters metabolic activity in favor of milk synthesis. It has been hypothesized that the substitution of fat calories for carbohydrate calories negatively alters insulin secretion rate via a reduction in propionate production, and thus avoiding an insulin-directed diversion of nutrients from milk synthesis to synthesis of body tissue. Vit ADE .12 .13 .11 .11 S = sorghum-milo base grain mix; SW = 70% S + 30% wheat; ST = S = 1 lb of tallow; and 1 SWT = S + 30% wheat + 1 lb of tallow. 
